Carbonic anhydrase (CA; EC 4.2.1 .I), which reversibly catalyses the hydration of carbon dioxide to bicarbonate and hydrogen ions, is widely distributed in mammalian tissues and has an important role in gas transport, acid/base regulation, calcification and various secretory functions in tissues [ 1, 21. The two CA isoenzymes, low-activity CAI and highactivity CAII, are clearly differentiated immunologically 131.
Although the placentae of several mammalian species (rabbit, rat, hamster, guinea-pig, pig and sheep) have been documented as rich sources of CA activity, we know of only two previous reports of the presence of CA in human placenta [4-6]. In these studies total CA activity was detected using histochemical methods. We have recently demonstrated the presence of CAI and CAI1 in the normalterm placenta by immunocytochemical techniques [ 71.
To quantify the amount of CAII in the placenta, we have developed a modified double-antibody-sandwich enzymelinked immunosorbent assay (ELISA) for CAII. The polyvinyl microplate was coated with goat anti-(human CAII) IgG (Green Cross Corporation, Osaka 54 1, Japan). Rabbit anti-( human CAII) IgG (Dr N. Carter, London) was used as second-layer antibody. Goat anti-rabbit IgG) was conjugated with peroxidase and human CAII (Binding Site, Birmingham, U.K.) was used as standard. The method was found to be specific, simple, economical, reliable and precise. For CAI estimation the original ELISA method described by Shepherd et al. 181 was modified. Rabbit anti-(human CAI) was used as a first layer antibody and sheep anti-(human CAI) as a second layer. kroxidase-labelled donkey anti-(sheep IgG) was used as a conjugate.
Twenty-five normal placentae from 8 to 16 weeks of gestation were obtained immediately after abortion. They were thoroughly washed in Krebs-Ringer bicarbonate glucose ( lo/", w/v) solution (pH 7.4) containing heparin (5000 i.u./l) and frozen in liquid nitrogen. Before assay these frozen tissues were thawed, washed again and tiny blood clots were removed under a dissecting microscope. These tissues were then homogenized in a small glass homogenizer. After spinning for 10 min, the supernatants were removed and used for assay. The total protein concentration was calculated from Lowry's method, using bovine serum albumin as standard.
Because of the very high levels of CAI and CAI1 in adult blood compared with fetal blood [9, 101, when estimating Abbreviations used: CA, carbonic anhydrase; ELISA, enzymelinked immunosorbent assay; HbA, adult haemoglobin. Table 1 . From these results low levels of CAI and CAI1 appear to be present in the placenta very early in embryonic life. However, we have not yet completely eliminated the possibility that CAI and CAI1 derived from contamination by fetal blood might account for a part of our data. There are difficulties in obtaining fetal blood very early in gestation and the earliest reported gestational age at which both isoenzymes have been detected in fetal blood is 22 wecks 19, 101. We are therefore seeking supporting evidence for the synthesis of the two isoenzymes in the placenta by detecting mRNA using Northern blot and hybridization in situ techniques.
I . 2.
